Isolation of fumarate reductase from Desulfovibrio multispirans, a sulfate reducing bacterium.
Fumarate reductase was isolated and purified 100-fold to homogeneity from Desulfovibrio multispirans, a new species of sulfate-reducing bacteria. The enzyme contained 1 mol of non-covalently bound FAD and four subunits with Mr 45,000, 32,000, 30,000 and 27,000. EPR spectroscopy showed the existence of two iron-sulfur clusters. The absorption spectrum showed a broad region of high absorbance from 450 nm to 300 nm with a protein peak at 278 nm. The ratio of A278:A400 was 2.60. The specific activity was 110 mumoles H2/mg of protein. The Km for fumarate was 2.5 mM. The activation energy was 8.7 kcal/mol. Electron transport from H2 to fumarate in intact cells was inhibited by 2-heptyl-4-hydroxy-quinoline-N-oxide, a quinone inhibitor, indicating the participation of quinone (probably menaquinone) in fumarate reduction.